alloys exhibit a temperature coefficient of resistance a = d p jdT which is much lower than would be expected from Matthiessen's rule [1] . Metallic systems with a high T-independent resistivity are of great interest for producing T-independent high-quality resistors. Among these alloys, one can mention .highly concentrated disordered alloys of NiCr [2] , CuNi [3] , FeCrAl [4] and AgPd [5] . In these systems, the low acoefficient is not observed in the pure metals but only when the alloys are rather concentrated. Negative a's are observed in many alloys, generally in a restricted range of temperature and close to some magnetic or structural transitions. The best known example is the negative a observed in some CuNi alloys just above the ferromagnetic Curie point. In these alloys, the general belief is that this anomalous behaviour is related to magnetic or chemical short-range order which decreases with T. In some alloys however like TiV [5] , a negative a has been observed over a large range of T. Another interesting point emphasized by Mooij [1] (*) Partially supported by ESIS Programme. (**) Laboratoire associe au C. N. R. S.
(* * *) Aspirant au F. N. R. S., Brussels. is the correlation between a and the magnitude of the resistivity. If one excludes data on alloys where a may be affected by magnetic or structural transition, it appears that no negative a is observed below 100 ~S2 while hardly any positive a is found above 150 uQ cm. Very recently, Ahmad and Greig [7] have discussed the occurrence in Pd60Ag40 of a decrease of the electrical resistivity with increasing T in the. range 300-700 K. These authors argue that in this alloy the decrease of the resistivity cannot be attributed to the dispersion of giant moment clouds as in NiCu since the latter effect occurs in metals which are nearly ferromagnetic and this is certainly not the case in Pd6oAg4o. In the case of PdAg alloys, the traditional explanation [8] is that such T-dependence is due to the Fermi smearing of the effective density of states gd(E) fFD(E). Coles and Taylor [9] emphasized that this effect would yield a T-modulation of the residual resistivity due to s-d scattering in PdAg alloys and the observed negative dp/dT.
The purpose of this letter is to consider the effect of the first factor of the effective density of states on the T-dependence of the resistivity i. e. the variation of gd(E) with T due to its smearing by the electron-phonon interaction.
Recent calculations [10] [11, 12] indicate clearly that the density of states of these alloys presents a double peak structure corresponding to the peaks of the two component alloy subbands whose relative importance varies with concentration. Model calculations have been used within the framework of the coherent potential approximation (CPA) to account for this behaviour in transition metal alloys [13] . One can use these recent developments of the alloy theory to make predictions concerning the trend of the variation of the transport coefficients with the parameters characterizing the alloy : concentration and electronic and vibrational scattering parameters.
A first attempt to use CPA theory to deal with the problem we are interested in here, the T-dependence of the electrical resistivity, was presented by Chen et al. [14] . This is a model calculation the approximations of which are well defined :
a) The complicated band-structure of the transition metals forming the alloy is described by a tight-binding structureless semi-elliptic band having the same bandwidth for both metals ; one uses a sphericaly symmetric velocity function corresponding to that density of states. b) One neglects the influence of the neighbourhood configuration on the atomic potential and therefore any clustering phenomenon. The density of states and the conductivity are calculated in the framework of the single-site CPA. c) The electron-phonon interaction is approximated by a site-diagonal local interaction. The thermal average is calculated assuming that the phonon spectrum reduces to two frequencies ro A and cop characteristic of the pure metals forming the alloy. This gives rise to Gaussian fluctuations of the atomic potentials.
The mean squares of the distributions are linear in T at high temperature and in that limit can be related to the parameters of the metal using deformation potential theory.
From their theoretical and numerical investigation 
The CPA can be applied to Hamiltonian (1 Figure 1 represents the alloy density of states for T = 0 (ot = 0) and for a = 0.000 5. Figure 2 shows the total conductivity for a = 0 and a = 0.000 5 figure   FIG. 3. -Variation of EF with a for three different fillings.
correspond to the degree of filling of the band.) Figure 3 exhibits the variation of the Fermi level EF with T for three characteristic band filling levels and figure 4 which shows the conductivity up to a = 0.001 5 allows us to formulate the conclusions of our calculations. The three chosen band filling levels correspond to three different positions of EF : for r = 6 it is located not far from the maximum of a d-peak, for r = 6.5, EF is situated outside the d-peak while for r = 7, Ep is outside the d-band, though there is still a small s"-d coupling. Figure 4 represents the resistivity versus a for these three filling levels. The full lines are the calculated alloy resistivities ; the broken line represents the resistivity supposing EF fixed at its T = 0 value ; the dotted line shows the variation of the residual resistivity as EF changes with a (or T).
Conclusions. - The curves of figure 4 illustrate three different possible regimes : when Ep lies inside the d-band (r = 6, 6.5), the modification of s and d densities of states, together with the smearing of the d-selfenergy with increasing a(T), tends to yield for high T an almost T-independent resistivity. Besides this, the variation of Ep with T (see Fig. 3 (1) , which has been used to explain qualitatively other independent transport properties of transition metal alloys, accounts for -the general behaviour of p(T) and a = dp/dT. It explains the correlation observed by Mooij [1] between the values of p and a and the fact that a negative a appears only in highly concentrated and high resistivity transition metal alloys.
The transition-noble metal alloys NiCu [7] [8] [9] in NiCu and AgPd, and cluster effects [26] in NiCu contribute to the T-dependence of the resistivity. To 
